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
$EVWUDFW
7KRUDFLF LQMXULHV DUH RQH RI WKH GRPLQDQW FDXVHV RI IDWDOLWLHV DQG VHYHUH LQMXULHV LQ FDU FUDVKHV WRGD\ 7KH WRROV
DYDLODEOH WRGD\IRUVWXG\LQJ WKHVH LQMXULHVDUHQRWXSWRSDUZLWKWKH ODWHVW LPSOHPHQWDWLRQRIUHVWUDLQWV\VWHPVDQG
DLUEDJV7+25$;LVDFROODERUDWLYHPHGLXPVFDOHSURMHFWXQGHUWKH6HYHQWK)UDPHZRUN7KHPH7UDQVSRUWZKLFK
IRFXVVHVRQUHGXFWLRQDQGSUHYHQWLRQRIWKRUDFLFLQMXULHVWKURXJK
x 8QGHUVWDQGLQJWKHWKRUDFLFLQMXU\PHFKDQLVPV
x ,PSOHPHQWDWLRQRIWKLVXQGHUVWDQGLQJLQQXPHULFDOFRPSXWHUPRGHOVDQG
x ,PSOHPHQWDWLRQRIDQXSGDWHGWKRUD[GHVLJQLQDFUDVKWHVWGXPP\
7KH PRGHOV DQG GXPP\ ZLOO HQDEOH WKH GHVLJQ DQG HYDOXDWLRQ RI DGYDQFHG UHVWUDLQW V\VWHPV IRU D ZLGH YDULHW\
JHQGHUDJHDQGVL]HRIFDURFFXSDQWV7KH7+25$;SURMHFWVWDUWHGLQ)HEUXDU\7KLVSDSHUSUHVHQWVUHVXOWV
DFKLHYHGGXULQJ WKH ILUVW WZR \HDUV RI WKHSURMHFW LQFOXGLQJRXWFRPHVRI DFFLGHQW VXUYH\V KXPDQERG\PRGHOOLQJ
DFWLYLWLHVDQGKDUGZDUHGXPP\GHYHORSPHQWV

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,QWURGXFWLRQ
$URXQG  SHRSOHZHUH NLOOHG DQGPRUH WKDQ PLOOLRQ LQMXUHG LQ(XURSHDQ URDG DFFLGHQWV LQ
 (XURSHDQ&RPPLVVLRQ $OWKRXJKGDWD IURP WKH(XURSHDQ5RDG6DIHW\2EVHUYDWRU\ VKRZ
WKDWWKHQXPEHURIURDGIDWDOLWLHVGHFOLQHGGRZQWRLQDQGWKHLQMXUHGGHFOLQHGWROHVVWKDQ
PLOOLRQ IXUWKHU HIIRUWV DUH QHHGHG WRPDNH(XURSHDQ URDGV VDIHU 7KLVPD\ EH SDUWLFXODUO\ FKDOOHQJLQJ
WDNLQJ LQWRDFFRXQW WKHJURZLQJ WUDQVSRUWDWLRQQHHGVRI WKHHOGHUO\DQG WKH UHFHQWH[SDQVLRQRI WKH(8
ZLWKFRXQWULHVWKDWKLVWRULFDOO\ODFNHGHIIHFWLYHVDIHW\VWDQGDUGV

:KLOH HIIRUWV DUH QHHGHG RQ DOO OHYHOV RI URDG VDIHW\ WKH (& WK )UDPHZRUN SURMHFW 7+25$;
7KRUDFLF LQMXU\ DVVHVVPHQW IRU LPSURYHG YHKLFOH VDIHW\ LV IRFXVVLQJ RQ UHGXFWLRQ DQG SUHYHQWLRQ RI
WKRUDFLFWUDXPD$VGHSLFWHGLQ)LJWKRUDFLFLQMXULHVDUHRQHRIWKHOHDGLQJFDXVHVRIVHYHUHLQMXULHVDQG
IDWDOLWLHV LQ FDU FUDVKHV 7KH JHQHUDO REMHFWLYHV RI 7+25$; DUH WR GHYHORS UHTXLUHG XQGHUVWDQGLQJ LQ
WKRUDFLFLQMXU\PHFKDQLVPVDQGWRLPSOHPHQWWKLVLQWRQXPHULFDODQGH[SHULPHQWDOWRROVWKDWZLOOHQDEOH
WKHGHVLJQDQGHYDOXDWLRQRIDGYDQFHGYHKLFOH UHVWUDLQWV\VWHPV WKDWRIIHURSWLPDOSURWHFWLRQIRUDZLGH
YDULHW\RIFDURFFXSDQWV,QRUGHUWRPD[LPLVHWKHVDIHW\EHQHILWVJDLQHGIURPQHZYHKLFOHDQGUHVWUDLQW
WHFKQRORJ\ IRU YDULRXV JHQGHUV DJHV DQG VL]HV RI RFFXSDQWV WKHVH WRROV ZLOO KDYH WR EH PXFK PRUH
VHQVLWLYHWRWKHLQYHKLFOHRFFXSDQWHQYLURQPHQWWKDQZKDWLVWKHFDVHWRGD\

7KH7+25$;FRQVRUWLXPFRQVLVWVRI2(0¶V VXSSOLHUV UHVHDUFKJURXSVDQGXQLYHUVLWLHVZLWKZLGH
H[SHULHQFHLQLPSDFWELRPHFKDQLFV6SHFLILFREMHFWLYHVDUH
x ,GHQWLILFDWLRQRIWKHWZRPRVWUHOHYDQWWKRUDFLFLQMXU\W\SHVIRUFDURFFXSDQWVLQYLHZRIVRFLHWDO
UHOHYDQFHWDNLQJLQWRDFFRXQWXVHUGLYHUVLWLHVOLNHDJHJHQGHUDQGVL]H
x 'HYHORSPHQWRIDPHFKDQLFDOGHPRQVWUDWRUFRQVLVWLQJRIDQHZGXPP\WKRUD[DQGVKRXOGHUGHVLJQ
x 'HULYDWLRQRILQMXU\ULVNIXQFWLRQVGLIIHUHQWLDWLQJEHWZHHQJHQGHUVDJHJURXSVDQGVL]HV
x (YDOXDWLRQRIWKHVHQVLWLYLW\RIWKHGHPRQVWUDWRUWRPRGHUQYHKLFOHVDIHW\V\VWHPV
2QHRIWKHDVSHFWVWKDWPDNH7+25$;XQLTXHLVWKHXVHRIDGYDQFHG+XPDQ%RG\0RGHOVGHYHORSHGLQ
SUHYLRXVSURMHFWVOLNH$3526<6LQVWXG\LQJLQMXU\PHFKDQLVPDQGGHULYLQJUHODWHGSK\VLFDOSDUDPHWHUV

$Q$GYLVRU\%RDUGRIH[WHUQDOVWDNHKROGHUVIURP((9&1+76$-$5,$&($DVZHOODVLQGLYLGXDO
(XURSHDQJRYHUQPHQWV KDVEHHQ HVWDEOLVKHG WR UHIOHFW RQSURMHFW ILQGLQJV DQG DGYLVH LQ IXWXUH UHVHDUFK
DFWLYLWLHV ,QWHUDFWLRQ ZLWK RWKHU SURMHFWV LQ WKH ILHOG RI LPSDFW ELRPHFKDQLFV LV DOVR DUUDQJHG LQ WKH
&29(5 &RRUGLQDWLRQ DQG 6XSSRUW $FWLRQ &6$ 2QH RI WKH LQYROYHG SURMHFWV LQ &29(5 LV WKH
PHGLXPVFDOHLQLWLDWLYH7+202LQZKLFKUHVHDUFKHIIRUWVDUHPDGHLQWRWKHGHYHORSPHQWWKRUD[PRGHOV
IRUDQHZJHQHUDWLRQRI+XPDQ%RG\0RGHOV9LDWKH&29(5SURMHFWHIIRUWVLQWRUHDOZRUOGREVHUYDWLRQV
DQG 3RVW 0RUWKHP +XPDQ 6XEMHFW 30+6 WHVWLQJ ZLOO EH FRRUGLQDWHG $OVR GLVVHPLQDWLRQ WR
VWDNHKROGHUVDQGH[FKDQJHRIUHVXOWVEHWZHHQWKHSURMHFWVZLOOEHIDFLOLWDWHGYLDWKLV&6$

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   
)LJD'LVWULEXWLRQRI$,6DQGE$,6LQMXULHVRYHUERG\UHJLRQVWRFDURFFXSDQWVVLWWLQJLQIURQWVHDWVLQIURQWDOLPSDFWV
IRUFDUVPDQXIDFWXUHGEHWZHHQDQG&XHUGHQHWDO
7R UHDOLVH WKH SURMHFW JRDOV D VWUXFWXUH RI IRXU WHFKQLFDO ZRUN SDFNDJHV :3¶V ZDV GHILQHG:3
GHDOLQJ ZLWK DFFLGHQW DQDO\VLV :3 ZLWK GHWDLOHG VWXGLHV LQWR LQMXU\ PHFKDQLVPV DQG JRYHUQLQJ
SDUDPHWHUV:3ZLWK WKH GHYHORSPHQW RI GHPRQVWUDWRU KDUGZDUH DQG:ZLWK WKH DVVHVVPHQW RI WKH
GHPRQVWUDWRUHYDOXDWLQJLWVVHQVLWLYLW\WRPRGHUQYHKLFOHVDIHW\V\VWHPV7KHSURMHFWVWDUWHG)HEUXDU\VW
 DQG ZLOO ODVW IRU  PRQWKV 'XULQJ WKH ILUVW SHULRG DFFLGHQW VWXGLHV ZHUH FRPSOHWHG LQ FORVH
FRRSHUDWLRQ ZLWK WKH &29(5 &6$ $OVR WKH ELRPHFKDQLFDO VWXGLHV RI ZRUN SDFNDJH  KDYH ODUJHO\
SURJUHVVHG DQG WKH GHVLJQ RI WKH GHPRQVWUDWRU GXPP\ ZDV VWDUWHG 5HVXOWV RI WKHVH DFWLYLWLHV DUH
VXPPDUL]HGLQWKHQH[WVHFWLRQV
$FFLGHQWDQDO\VLV
$FFLGHQWVXUYH\V
,Q DQ DFFLGHQW GDWDZHUH VWXGLHGZLWKLQ WKH&29(5SURMHFW WR LGHQWLI\ WKH WZRPRVW UHOHYDQW
WKRUDFLF LQMXU\ W\SHV IRU FDURFFXSDQWV DQG WRSURYLGHGHWDLOHG LQIRUPDWLRQRQ WKH W\SH DQG VHYHULW\RI
WKRUDFLF LQMXULHV LQ UHODWLRQ WR LPSDFW W\SH UHVWUDLQW W\SH DQG RFFXSDQW FKDUDFWHULVWLFV 7KH GDWD ZHUH
FRQWUROOHG IRU LPSDFWSDUWQHU LPSDFW VHYHULW\RYHUODSDQG LQWUXVLRQDQG W\SHRI UHVWUDLQW V\VWHPXVHG
5HVXOWV KDYH EHHQ SUHVHQWHG LQ&DUUROO HW DO D &DUUROO HW DO D$GROSK HW DO  DQG
&KDXYHO HW DO  DOO DYDLODEOH IURP WKH &29(5 SURMHFW ZHEVLWH KWWSZZZELRPHFKDQLFV
FRRUGLQDWLRQHX%HFDXVHRI WKHLU LPSRUWDQFH IRU WKH WKRUD[SURMHFW DQ H[WHQVLYH VXPPDU\ LV SURYLGHG
EHORZ

%RG\UHJLRQ$WWKHWLPHRIWKH((9&DQDO\VLV%HXVHQEHUJHWDO$,6DQGıLQMXULHV
WRWKHKHDGDQGSHOYLVUHSUHVHQWHGDODUJHSURSRUWLRQRIWKHLQMXULHVDWWKHVHVHYHULWLHV,Q:HOVKHW
DOVKRZHGWKDWORZHUH[WUHPLW\LQMXULHVIROORZHGE\FKHVWLQMXULHVIRUPHGWKHODUJHVWSURSRUWLRQRI$,6
ıLQMXULHVWRIURQWVHDWRFFXSDQWV)URPWKH7+25$;VWXG\VHHIRULQVWDQFH&&,6DQDO\VLVLQ)LJLW
EHFDPH FOHDU WKDW WKH WKRUD[ KDV VXSHUVHGHG RWKHU ERG\ UHJLRQV LQ WHUPV RI WKH QXPEHU RI RFFXSDQWV
UHFHLYLQJDQLQMXU\SDUWLFXODUO\DWWKHVHYHUH0$,6OHYHO

2FFXSDQWSRVLWLRQ)URPWKHFRPELQDWLRQVRILQMXU\JURXSLQJVLQWKH&&,6VDPSOHLWZDVHYLGHQWWKDW
GULYHUV KDG D SDUWLFXODU ULVN RI VXVWDLQLQJ D WKRUD[ RU D ORZHU H[WUHPLW\ LQMXU\ +RZHYHU IURQW VHDW
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SDVVHQJHUVZHUHDWDQHYHQKLJKHUULVNRIVXVWDLQLQJDWKRUD[LQMXU\DQGDWDKLJKHUULVNRIVXVWDLQLQJDQ
LQMXU\WRDQXSSHUH[WUHPLW\


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)LJ%RG\UHJLRQVLQMXUHGDQG0$,6OHYHOIRUDOORFFXSDQWVIURPWKH&&,6IURQWDOLPSDFWVDPSOHQ RFF
&UDVKW\SHVDQGVSHHG7KH*,'$6DQDO\VLVLQGLFDWHGWKDW$,6WRUVRLQMXULHVZHUHPRUHOLNHO\WR
RFFXU LQ LPSDFWVZLWK QDUURZREMHFWV GLDPHWHU OHVV WKDQ FP WKDQ LQ FROOLVLRQVZLWKRWKHU W\SHVRI
REMHFW$WUHQGIURPWKH*,(5(35WRUVRLQMXU\GDWDLVWKDWIURQWDOLPSDFWDFFLGHQWVLQYROYLQJRYHUWZR
WKLUGVRIWKHYHKLFOHIURQWWHQGHGWRSURGXFHSURSRUWLRQDOO\PRUHRIWKHPRGHUDWHWRVHYHUHWKRUD[LQMXULHV
$,6  WKDQ WKH RWKHU RYHUODS FDWHJRULHV 'HVSLWH GLIIHUHQFHV LQ WKH GDWD FROOHFWLRQ VWUDWHJLHV WKLV
DSSHDUV WR EH FRQVLVWHQW ZLWK WKH ILQGLQJV IURP WKH 8. &&,6 VDPSOH 5HJDUGLQJ FROOLVLRQ VSHHG DQ
DQDO\VLVRIWKHGLVWULEXWLRQRIIURQWVHDWRFFXSDQWVLQWKH*,(5(35VDPSOHE\(TXLYDOHQW(QHUJ\6SHHG
((6VKRZHGWKDWPRVWRIWKHIURQWDOLPSDFWDFFLGHQWVLQWKLVGDWDEDVHRFFXUUHGZLWKDQ((6EHWZHHQ
WRNPK
2FFXSDQWFKDUDFWHULVWLFV7KH*,'$6GDWDVHWZDVXVHGWRVKRZWKDWUHODWLYHO\PRUHIHPDOHVKDG$,6
WRUVR LQMXULHV DQG WKDW PDOHV ZHUH RYHUO\ UHSUHVHQWHG LQ WKH JURXS RI XQLQMXUHG %RWK HIIHFWV DUH
VLJQLILFDQW,QDGGLWLRQWKH*,(5(35GDWDVKRZHGWKDWWKHULVNRIUHFHLYLQJDWRUVRLQMXU\ZDVJUHDWHU
IRUROGHU WKDQ IRU \RXQJHURFFXSDQWV7KHROGHURFFXSDQWV RYHU\HDUVRIDJHZHUH WLPHVPRUH
OLNHO\WRUHFHLYHDQ$,6WRUVRLQMXU\DQGWLPHVPRUHOLNHO\WRUHFHLYHDQ$,6WRUVRLQMXU\WKDQ
WKH\RXQJHURFFXSDQWVWR\HDUV

7KH*,'$6VDPSOHZDVDEOH WRVKRZWKDWRFFXSDQWVZKRZHUH WRFPWDOOZHUHVWDWLVWLFDOO\
PRUHOLNHO\WRKDYHDQ$,6WRUVRLQMXU\WKDQWDOOHUWRFPRFFXSDQWV7KHDQDO\VLVDOVRVKRZHG
WKDW RFFXSDQWV ZHLJKLQJ  WR  NJ ZHUH VWDWLVWLFDOO\ PRUH OLNHO\ WR KDYH DQ $,6  WRUVR LQMXU\
+RZHYHUQHLWKHURIWKHVHWUHQGVZHUHVLJQLILFDQWDWWKH$,6RULQMXU\VHYHULW\OHYHOV$GGLWLRQDOO\
WKH*,'$6VDPSOHVKRZHG WKDW IURQWVHDWSDVVHQJHUVZHUHVWDWLVWLFDOO\PRUH OLNHO\ WR UHFHLYHDQ$,6
WRUVR LQMXU\ WKDQ RFFXSDQWV LQ RWKHU VHDWLQJ SRVLWLRQV 7KLV ILQGLQJ ZDV VXSSRUWHG E\ &&,6 VDPSOH
DQDO\VLV

,QMXU\ W\SH'DWD DQDO\VLV VKRZHG WKDW DW WKH$,6ı  VHYHULW\ OHYHO WKRUDFLF IUDFWXUHVRFFXUPRVW
IUHTXHQWO\ 7KHVH RFFXU WR WKH ULEV DQG VWHUQXP DQG DUH REVHUYHG RIWHQ SDUWLFXODUO\ ZKHQ $,6  ULE
IUDFWXUHVDUHFRXQWHG/XQJ LQMXULHVDOVRRFFXUIUHTXHQWO\ LQ IURQWDO LPSDFWDFFLGHQWVHYHQ WKRXJKWKH\
DUH$,6ıDQGDUHWKHPRVWIUHTXHQWO\REVHUYHGLQMXULHVWRDQRUJDQ

5HVWUDLQW V\VWHP GHSHQGHQF\ 7KH PDMRULW\ RI IURQW VHDW RFFXSDQWV LQ WKH VDPSOH RI FDUV DQG FDU
GHULYDWLYHV IURP RQZDUGV KDG FRPELQHG VHDWEHOW DQG DLUEDJ UHVWUDLQW:LWKLQ WKH&&,6 VDPSOH
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VHOHFWHG IRU WKLVZRUNRFFXSDQWVKDGD IURQWDLUEDJ ILWWHGZKLFKDFFRXQWHG IRUSHUFHQWRI WKH
GULYHUVDQGSHUFHQWRIIURQWVHDWSDVVHQJHUV:KHQFRQVLGHULQJVHDWEHOWSUHWHQVLRQHUV LWZDVIRXQG
WKDW  RFFXSDQWV   RI WKH &&,6 VDPSOH KDG D SUHWHQVLRQLQJ GHYLFH ILWWHG DW WKHLU VHDWLQJ
SRVLWLRQ+RZHYHUEDVHGRQWKHGLVWULEXWLRQRIWRUVRLQMXULHVDPRQJVWWKHVHRFFXSDQWVLWVHHPVDVWKRXJK
WKHSUHVHQFHRIDSUHWHQVLRQHUGLGQRWKDYHDODUJHLQIOXHQFHRQWKHULVNRIVXVWDLQLQJDWRUVRLQMXU\0RVW
RFFXSDQWVZKRUHFHLYHGDQ$,6WRUVRLQMXU\ZHUHLQDUHVWUDLQWV\VWHPFRQVLVWLQJRIVHDWEHOW
DLUEDJSUHWHQVLRQHUVDQGDORDGOLPLWLQJGHYLFH

7KH*,(5( 35GDWDEDVH FRQWDLQV LQIRUPDWLRQ DERXW WKH IRUFHOLPLW XVHG LQ GLIIHUHQW ORDG OLPLWLQJ
GHYLFHV5LVNVRI$,6DQG$,6WKRUDFLFLQMXULHVDVDIXQFWLRQRIWKHVKRXOGHUEHOWORDGOLPLWIRU
FDUVGHVLJQHGVLQFHDQGIRUDOO((6VWKHQXPEHURIFDVHVZLWK$,6RU$,6GLYLGHGE\WKH
WRWDOQXPEHURIFDVHVDUHVKRZQLQ)LJD(IILFLHQFLHVRIWKHN1DQGN1RUN1ORDGOLPLWDWLRQV
IRU((6!NPKZLWKUHJDUGWRDEDVHOLQHRISDVVHQJHUVZLWKRXWDORDGOLPLWHUZHUHFDOFXODWHG
DQGDSSHDUWREHDQGUHVSHFWLYHO\IRUN1DQGN1RUN1$IXUWKHUDQDO\VLVVKRZHGWKDW
WKHXVHRIRUN1OLPLWHUVDQGWKHLQFUHDVHRIFDUPDVVGHFUHDVHGWKHULVNRIWKRUDFLFLQMXULHV
 
  
)LJD(YROXWLRQRIWKHDYHUDJHWKRUDFLFLQMXU\ULVNIRUVHDWEHOWHGIURQWRFFXSDQWVLQIURQWDOLPSDFWVDWDOO((6EWKRUDFLF
LQMXU\ULVNVIURPDFFLGHQWVWXGLHVFPHDQGHIOHFWLRQV1&$3WHVWVIRUGLIIHUHQWORDGOLPLWDWLRQV
$OVR WKH DYDLODELOLW\ RI IRUFHOLPLW GDWD DOORZHG D JOREDO FRPSDULVRQ EHWZHHQ FUDVK LQYHVWLJDWLRQ
RXWFRPHVDQG(XUR1&$3WHVWV LQ WHUPVRIVKRXOGHUEHOW IRUFH OLPLWDWLRQHIILFLHQF\%DVHGRQDQDO\VLV
ZRUNIRUWKH7+25$;SURMHFW)LJEVKRZVHVWLPDWHGWKRUD[LQMXU\ULVNVIRUµWRN1ORDGOLPLWHUV¶
DQGµZLWKRXWORDGOLPLWHUV¶DVREWDLQHGIURPFDVHVZLWKLPSDFWFRQGLWLRQVFORVHWRWKRVHIURP(XUR1&$3
IURQWDO LPSDFWV)LJFSURYLGHVPHDQFKHVWGHIOHFWLRQVIURP(XUR1&$3WHVWV,QWKHWHVWVWKHFKHVW
GHIOHFWLRQ IRU WKH GULYHUV UHPDLQV DOPRVW FRQVWDQW IRU DQ\ OHYHOV RI ORDG OLPLWHU H[FHSW IRU WKH FDVH
ZLWKRXW D ORDG OLPLWHU ZKLOH IRU WKH SDVVHQJHU FKHVW GHIOHFWLRQV LQFUHDVH ZLWK ORDG OLPLW OHYHOV $OVR
SDVVHQJHUFKHVWGHIOHFWLRQVDUH ORZHUFRPSDUHG WR WKHGULYHU(IIHFWVRIRWKHUDYDLODEOHSDUDPHWHUV OLNH
PDVVRIWKHFDUZHUHFKHFNHGDQGIRXQGQRWWREHVLJQLILFDQW:KHQFRPSDULQJULVNVFDOFXODWHGIURPWKH
(XUR 1&$3 WHVWV DQG YDOXHV IURP WKH FUDVK LQYHVWLJDWLRQV  \HDU ROG RFFXSDQW  NPK  RI
RYHUODSFDUPDVVRINJUHVXOWVDSSHDUWREHFRKHUHQWIRUWKHGULYHUVEXWPDUNHGO\GLIIHUHQWIRUWKH
SDVVHQJHUV:KLOH WKH SDVVHQJHUV KDG D KLJKHU ULVN RI WRUVR LQMXU\ WKDQ WKH GULYHUV LQ DFFLGHQWV FKHVW
GHIOHFWLRQV DUH ORZHU LQ WKH (XUR 1&$3 WHVWV 7KLV LQGLFDWHV WKDW WKH ULVN RI WKRUDFLF LQMXULHV LV
XQGHUHVWLPDWHGIRUWKHSDVVHQJHUVLQ(XUR1&$3WHVWV

,QDGGLWLRQ WR WKHDQDO\VLVRI LQGHSWKVWXGLHVDVVXPPDUL]HGDERYHGHWDLOHGFDVHE\FDVHDQDO\VLVZDV
XVHGLQWKH7+25$;SURMHFWWRUHYLHZDFFLGHQWVZLWKLPSDFWFRQGLWLRQVFORVHWRWKH(XUR1&$3IURQWDO
LPSDFWFUDVKWHVW(XUR1&$37KHVHZHUHDQDO\VHGDQGFRPSDUHGZLWKWKHWHVWRXWFRPH&DUUROO
HWDOE7KLVLQFOXGHGFDVHVIURPWKH&&,6DQGIURPWKH*,'$67KHQXPEHURIFDVHVZDV
OLPLWHGE\WKHUHTXLUHPHQW IRUWKHPWRKDYHLPSDFWFRQGLWLRQVVLPLODUWRWKRVHRID(XUR1&$3WHVW$
FRPSDULVRQZDVPDGHEHWZHHQ WKH WKRUDFLF LQMXU\RXWFRPHSUHGLFWHGIURPWKH WHVWDQGREVHUYHG LQ WKH
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UHDOZRUOG DFFLGHQW'XH WR WKH VPDOO QXPEHU RI FDVHV DYDLODEOH ZKLFKPHW WKH VWXG\ VSHFLILFDWLRQ LW
DSSHDUHGWREHGLIILFXOWWRPDNHFRQFOXVLYHVWDWHPHQWVEDVHGRQWKHFDVHE\FDVHDQDO\VLV+RZHYHUWKH
VWXG\ FRQILUPHG ILQGLQJV RI WKH LQGHSWK VWXG\ SUHVHQWHG DERYH 7KH IXOO UHSRUW RQ WKH FDVH E\ FDVH
DQDO\VLVE\&DUUROOHWDOELVDYDLODEOHIURPWKH7+25$;ZHEVLWH
%LRPHFKDQLFVVWXGLHV
,Q FUDVK WHVWV LQVWUXPHQWHG SK\VLFDO KXPDQ VXUURJDWHV NQRZQ DV FUDVK WHVW GXPPLHV DUH XVHG WR
HVWLPDWH D KXPDQ¶V LQMXU\ ULVN 7KH GXPP\ PXVW SRVVHVV WKH JHQHUDO PHFKDQLFDO SURSHUWLHV PDVVHV
MRLQWVDQG MRLQW VWLIIQHVVRI WKHKXPDQVRI LQWHUHVW ,QDGGLWLRQ WKH\PXVWSRVVHVV VXIILFLHQWPHFKDQLFDO
LPSDFWUHVSRQVHVLPLOLWXGHDQGVHQVLWLYLW\WRFDXVHWKHPWRLQWHUDFWZLWKWKHYHKLFOH¶VLQWHULRULQDKXPDQ
OLNHPDQQHU)RUWKHWKRUD[DSSURSULDWHFRQVWUXFWLRQEHKDYLRXUDQGLQMXU\PHDVXUHPHQWRIWKHGXPP\LV
SDUWLFXODUO\FULWLFDODVWKHKXPDQFKHVWGXULQJDFUDVKPD\EHVXEMHFWHGWRDFRPSOH[ORDGLQJHQYLURQPHQW
WKDWFRPSULVHVERWKORFDOL]HGEHOWOLNHDQGGLVWULEXWHGDLUEDJOLNHORDGLQJW\SHV

'HWDLOHGVWXGLHVE\HJ.HQWHWDODDQG)RUPDQHWDOKDYHVKRZQWKDWWKHFXUUHQWO\XVHG
+\EULG,,,GXPP\DVZHOODVLWVLQWHQGHGVXFFHVVRUWKH7+25GXPP\ODFNVHQVLWLYLW\WRUHOHYDQWLQMXU\
SDUDPHWHUV OLNH VWHUQDO GLVSODFHPHQW XQGHU UHDOLVWLF UHVWUDLQW ORDGLQJV ZKHQ EHOW DQG DLUEDJ ORDGLQJ LV
VXSHULPSRVHGRQWKHFKHVW,QSDUWLFXODULWKDVEHHQVKRZQWKDWWKHUHODWLRQVKLSEHWZHHQLQMXU\ULVNDQG
WKH LQMXU\ FULWHULD PHDVXUHG E\ WKH GXPPLHV LV VHQVLWLYH WR H[SHULPHQWDO SDUDPHWHUV VXFK DV WKH
DSSRUWLRQPHQWRIVHDWEHOWDQGDLUEDJORDGLQJ7KLVLVDSUREOHPERWKRIPHDVXUHPHQWWKHGXPP\GRHV
QRW PHDVXUH WKH VDPH WKRUDFLF UHVSRQVH DV D KXPDQ DQG RI LQWHUSUHWDWLRQ ODFN RI NQRZOHGJH WR
XQGHUVWDQGWKHXQGHUO\LQJPHFKDQLVPVRIWKRUDFLFLQMXU\

,Q WKH 7+25$; SURMHFW H[WHQVLYH ELRPHFKDQLFDO VWXGLHV DUH EHLQJ FRQGXFWHG WR JDLQ WKH UHTXLUHG
NQRZKRZ IRU GHYHORSPHQW RI VHQVLWLYH H[SHULPHQWDO GXPPLHV DQG QXPHULFDO GHVLJQ DQG HYDOXDWLRQ
WRROV 7KH ZRUN LQFOXGHV UHYLHZ RI H[LVWLQJ OLWHUDWXUH LQWR ELRPHFKDQLFDO UHTXLUHPHQWV DQG GXPP\
SHUIRUPDQFH3RVW0RUWKHP+XPDQ6XEMHFW30+6WHVWLQJWRH[WHQGH[LVWLQJGDWDVHWVGHYHORSPHQWRI
LQMXU\ULVNFXUYHVQXPHULFDOVLPXODWLRQVXVLQJ+XPDQ%RG\0RGHOV+%0WRVWXG\LQMXU\FULWHULDDQG
DVVHVVPHQWSDUDPHWHUVDQGQXPHULFDOVLPXODWLRQVWRVWXG\XVHUGLYHUVLWLHV7KHIROORZLQJVHFWLRQVSURYLGH
LQIRUPDWLRQRQWKHZRUNGRQHVRIDUIRFXVVLQJRQELRPHFKDQLFDOUHTXLUHPHQWVDQGLQMXU\FULWHULD
%LRPHFKDQLFDOUHTXLUHPHQWV
%LRILGHOLW\ UHTXLUHPHQWV DUH XVHG WR HQVXUH WKDW D FUDVK WHVW GXPP\ ORDGV WKH YHKLFOH DQG UHVWUDLQW
V\VWHP LQD VLPLODUZD\ WR WKHKXPDQDQG WRHQVXUH WKDW WKH UHVSRQVHRI WKHGXPP\ WR WKLV ORDGLQJ LV
UHOHYDQW WR WKH SUHGLFWLRQ RI LQMXU\ ULVN LQ VLPXODWHG FUDVKHV WKDW DUH UHSUHVHQWDWLYH RI UHDOZRUOG
DFFLGHQWV %LRILGHOLW\ UHTXLUHPHQWV PD\ EH GHULYHG IURP KXPDQ YROXQWHHU 30+6 RU DQLPDO WHVWV ,Q
7+25$;DQH[WHQVLYHOLWHUDWXUHVXUYH\DQGDQDO\VLVRIH[LVWLQJGDWDVHWVZDVFRQGXFWHGWRGHILQHDILUVW
VHW RI ELRPHFKDQLFDO UHTXLUHPHQWV DQG WR LGHQWLI\ JDSV LQ WKH H[LVWLQJGDWDVHWV0LVVLQJGDWD DUH WREH
SURYLGHGE\DGGLWLRQDO30+6WHVWVFRQGXFWHGLQ7+25$;DQGRUQXPHULFDOVLPXODWLRQVXVLQJ+%0
)RUWKHDQDO\VLVRIWKHH[LVWLQJGDWDWKHORDGFDVHVXVHGZHUHFRPSDUHGZLWKWKHORDGVLQDFWXDOFROOLVLRQV
WRSULRULWL]HWKHDYDLODEOHLQIRUPDWLRQ

)URP WKH OLWHUDXUH VXUYH\ D ILUVW VHW RI ELRILGHOLW\ WDUJHW FRUULGRUV IRU D WKSHUFHQWLOHPDOH IURQWDO
LPSDFWGXPP\ZDVSUHVHQWHGE\+\QGHWDO7KHUHVXOWLVVXPPDUL]HGLQ7DEOHWKURXJK7DEOH
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7R HQVXUH JRRG SHUIRUPDQFH XQGHU YDULRXV ORDGLQJ FRQGLWLRQV D PXFK ZLGHU VHW RI UHTXLUHPHQWV ZDV
SURSRVHGFRPSDUHGWRRWKHUVOLNH((9&DQG1+76$

,Q VHDUFKHV WR GHWHUPLQH WKH EDVHOLQH SHUIRUPDQFH RI WKH 7+25 DJDLQVW WKHVH UHTXLUHPHQWV LW ZDV
IRXQG WKDWJHQHUDOO\ WKH7+25GXPP\PDWFKHV WKHKXPDQUHVSRQVHPXFKEHWWHUZKHQFRPSDUHGZLWK
WKH +,,, 7KH 7+25 DOVR RIIHUV PRUH KXPDQOLNH DQWKURSRPHWU\ RI WKH FKHVW DQG ULE RULHQWDWLRQ 7KH
7+25 GXPP\ H[KLELWV D KXPDQ OLNH VHDWLQJ SRVLWLRQ DQG G\QDPLF XSSHU ERG\ NLQHPDWLFV ,WV FKHVW
VHQVLWLYLW\ LV GHSHQGHQW RQ ORDGLQJ W\SH KXE LPSDFW EHOW ORDG DLUEDJ +RZHYHU IRU D KXPDQ
GLVWULEXWLRQRIWKHFKHVWORDGZDVIRXQGWREHHIIHFWLYHWRPLWLJDWHFKHVWLQMXU\:LWKWKH7+25GXPP\LW
DSSHDUV WKDW LQMXU\ ULVN SUHGLFWLRQV GR QRW GHFUHDVH DV ZRXOG EH H[SHFWHG ZLWK GLVWULEXWHG ORDGV WKLV
ILQGLQJFUHDWHVDWDUJHWIRULPSURYHPHQW,WZDVFRQFOXGHGWKDWWKHPD[LPXPFRPSUHVVLRQLQMXU\FULWHULRQ
FXUUHWO\XVHGZLWKWKLVGXPP\LVQRWDEOHWRGHWHFWDOOSRWHQWLDOLQMXULRXVGHIRUPDWLRQPRGHV7RHQDEOH
SUHGLFWLRQRI LQMXU\XQGHUDOOSRWHQWLDO FRQGLWLRQVPRUHGHWDLOHGGHIRUPDWLRQGDWD LV QHHGHGDVZLOOEH
GLVFXVVHG LQ VHFWLRQ  $GGLWLRQDO LQVWUXPHQWDWLRQ VXSSOHPHQWHG ZLWK DQ LPSURYHG LQMXU\ FULWHULRQ
VKRXOGEHLPSOHPHQWHGLQWKHXSGDWHGWKRUD[GHVLJQ

7DEOH6KRXOGHUELRILGHOLW\UHTXLUHPHQWVVHOHFWHGE\7+25$;DQGFRPSDULVRQZLWKUHTXLUHPHQWVIURPRWKHUJURXSV
7\SH ((9&
(69
1+76$
*(6$&
$&($,62
'UDIW-XQH
7+25$;
'UDIW2FWREHU
6OHG
9H]LQ
x 7ZRUHVWUDLQW
FRQGLWLRQVWZR
VSHHGV
1RQHGHILQHG 1RQHGHILQHG
7|UQYDOO
x SWEHOWWKUHHLPSDFWGLUHFWLRQVNSK
6KDZ
x SWVHDWEHOWNSK
4XDVLVWDWLF 1RQHGHILQHG 1RQHGHILQHG 1RQHGHILQHG 'DYLGVVRQ

7DEOH7KRUDFLFVSLQHELRILGHOLW\UHTXLUHPHQWVVHOHFWHGE\7+25$;DQGFRPSDULVRQZLWKUHTXLUHPHQWVIURPRWKHUJURXSV
7\SH ((9&
(69
1+76$
*(6$&
$&($,62
'UDIW-XQH
7+25$;
'UDIW2FWREHU
6OHG 9H]LQx 6OHGVHHVKRXOGHU
7HQWDWLYHSURSRVDOHPEDOPHG
30+6DQGYROXQWHHU 1RQHGHILQHG
6KDZ
x SWVHDWEHOWNSK

7DEOH7KRUDFELRILGHOLW\UHTXLUHPHQWVVHOHFWHGE\7+25$;DQGFRPSDULVRQZLWKUHTXLUHPHQWVIURPRWKHUJURXSV
7\SH ((9&
(69
1+76$
*(6$&
$&($,62
'UDIW-XQH
7+25$;
'UDIW2FWREHU
,PSDFWRU
.URHOO
x )URQWDOULJLG
LPSDFWRU
NJDQG
PV
1HDWKHU\
x )URQWDOULJLG
LPSDFWRUPV
/HEDUEp
x 3HQGXOXP
LPSDFWRUWHVWV
EDVHGRQ.URHOO
,15(76
DQG&((6$5GDWD
x )URQWDOULJLG
LPSDFWRUNJ
DQGPV
/HEDUEp
x %DVHGRQ.URHOO,15(76DQG
&((6$5
x )URQWDOULJLGLPSDFWRUNJ
PV
<RJDQDQGDQ
x 2EOLTXHSDGGHG
LPSDFWRU
NJPV
<RJDQDQGDQ
x 2EOLTXHSDGGHG
LPSDFWRUNJ
PV
<RJDQDQGDQ
x 2EOLTXHSDGGHGLPSDFWRUNJ
PV
6OHG 9H]LQ1%PRUHWHVWVUHTXLUHG 1RQHGHILQHG
3URSRVHG6KDZ
x 6OHGODSDQG
%ROWRQ
x /DSEHOW	DLUEDJWZRVSHHGV
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x 6OHGVHH
VKRXOGHU
GLDJRQDOVHDWEHOW
DWNSK
)RUPDQQRWLQF6KDZ
x &KHVWEDQGVZLWKYDULRXVUHVWUDLQWV
<RJDQDQGDQ
x /DSEHOWDQGDLUEDJWZRVSHHGV
5RXKDQD
x 0RVWO\IRXUSRLQWEHOWUHVWUDLQW
6KDZ
x SWVHDWEHOWNSK
7DEOHWRS 1RQHGHILQHG
6FKQHLGHU
x 4XDVLVWDWLFWKRUD[
UHJLRQDOFRXSOLQJ
1RQHGHILQHG
&DYDQDXJK
6DPHDV6FKQHLGHU
x 4XDVLVWDWLFWKRUD[UHJLRQDOFRXSOLQJ
&HVDULDQG%RXTXHW

x 6HHWKRUD[FROXP
.HQW
x 5HODWLYHFKHVWFRPSUHVVLRQLQGLIIHUHQW
ORDGLQJFRQGLWLRQV

6KDZ
x 5HODWLYHUHJLRQDOFRPSUHVVLRQ
&HVDULDQG%RXTXHWSOXV
/¶$EEH5LRUGDLQ
x %HOWORDGLQJ±UHODWLYHUHJLRQDO
FRPSUHVVLRQ30+6DQGYROXQWHHU
)D\RQ
x 5HODWLYHUHJLRQDOFRPSUHVVLRQEHOW
DQGKXEORDGLQJ
6DO]DUDQG/HVVHO\
x 5HODWLYHUHJLRQDOFRPSUHVVLRQEHOW
ORDGLQJ
1%FHOOVVKDGHGLQOLJKWJUH\LQGLFDWHSRWHQWLDOELRILGHOLW\GDWDVHWV

$QRWKHULPSRUWDQWFRQFOXVLRQIURPWKHELRILGHOLW\UHTXLUHPHQWVUHYLHZZDVWKDWWKHKXELPSDFWDWHVW
FRQGLWLRQZKHUHWKHORDGLQJREMHFWKDVKLJKPDVVDQGJLYHVDKLJKGHIRUPDWLRQUDWHLVQRWUHSUHVHQWDWLYH
IRUWKHW\SHRIORDGLQJRIDKXPDQFKHVW LQDPRGHUQYHKLFOHXQGHUEHOWDQGDLUEDJUHVWUDLQW,WDSSHDUV
WKDW RSWLPL]DWLRQ IRU WKH KXE ORDGLQJ FDVH DVZDV WKH FDVH IRU HJ WKH+,,, GXPP\PDNHV GXPPLHV
VWLIIHU WKDQ KXPDQV 7KLV LWHP ZDV JHQHUDOO\ DFFHSWHG LQ WKH 7+25$; WHDP DQG FRQWULEXWHG WR D
GHYLDWLRQ IURP KLVWRULF ELRILGHOLW\ UHTXLUHPHQWV $OVR LQGLFDWLRQV ZHUH IRXQG WKDW WKH VKRXOGHU EHOW
LQWHUDFWLRQRI7+25GXPP\LVQRWKXPDQOLNHDQGVKRXOGEHLPSURYHG+HUHLWLVQRWHGWKDWWKHUHZHUH
QRUHTXLUHPHQWVRQ WKHVKRXOGHU IRU WKHRULJLQDO7+25GXPP\HYHQ WKRXJK WKHVKRXOGHUDQGFODYLFOH
SOD\DQLPSRUWDQWUROHWRGLVWULEXWHEHOWORDGVIXUWKHULQWRWKHKXPDQFKHVW

,QVXPPDU\ WKHQHZGXPP\WKRUD[VKRXOGEHODUJHO\EDVHGRQWKH7+25GHVLJQEXWRSWLPL]HGIRU
LQWHUDFWLRQ ZLWK ORDG OLPLWLQJ EHOWV DQG DLUEDJV UHGXFWLRQ RYHUDOO ULE VWLIIQHVV WKH ULE VWLIIQHVV
GLVWULEXWLRQRYHUWKHFKHVWKHLJKWVKDOOEHUHYLHZHGVKRXOGHUDQGFODYLFOHVKRXOGEHPRUHKXPDQOLNHDQG
LQVWUXPHQWDWLRQVKRXOGEHLPSOHPHQWHGWRGHWHFWORFDOL]HGFKHVWGHIRUPDWLRQVHHVHFWLRQ%DVHGRQ
WKH ZLVK OLVW FRQFHSWV ZHUH GHYHORSHG ZLWK LQFUHDVLQJ FRPSOH[LW\ IRU IXUWKHU GLVFXVVLRQ LQVLGH DQG
RXWVLGHWKH)37+25$;FRQVRUWLXP%HHQ
,QMXU\FULWHULD
6WHUQDO GHIOHFWLRQ LV DQ LQMXU\ FULWHULRQ XVHG LQ FXUUHQW UHJXODWRU\ DQG FRQVXPHU WHVWV ZRUOGZLGH WR
DVVHVV WKRUDFLF LQMXU\ ULVN+RZHYHU WKLV FULWHULRQKDV VRPH OLPLWDWLRQVZKHQ DSSOLHG WR WKH+\EULG,,,
GXPP\WKHULVNFXUYHEDVHGRQWKHFULWHULRQLVUHVWUDLQWGHSHQGHQWDQGLWGRHVQRWDOORZGLVFULPLQDWLRQ
EHWZHHQVRPHDGYDQFHGUHVWUDLQWV\VWHPVHJ.HQWHWDO)RUPDQHWDO7KH7+25GXPP\
GHVSLWH LWV LPSURYHG ELRILGHOLW\ LV FRQIURQWHG ZLWK VLPLODU OLPLWV ZKHQ DVVHVVLQJ LQMXU\ ULVN WKURXJK
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VWHUQDO GHIOHFWLRQ 7+25$;7DVN  DLPV DW LGHQWLI\LQJPRUH UREXVW DSSURDFKHV$ KXPDQ ERG\ )(
PRGHOEDVHG DSSURDFK ZDV XVHG WR DFKLHYH WKLV REMHFWLYH 7KH 5DGLRVV70 +8026 WK PDOH KXPDQ
PRGHOGHSLFWHGLQ)LJDZDVXSGDWHGDQGYDOLGDWHGIRUIURQWDOLPSDFWVLPXODWLRQQRWRQO\LQWHUPVRI
LWVJURVVPRWLRQUHVSRQVHEXWDOVRLQWHUPVRILWVFDSDELOLW\WRSUHGLFWULEIUDFWXUHV,WZDVWKHQVXEPLWWHG
WR D ZLGH UDQJH RI ORDGLQJ W\SHV LPSDFWRU VWDWLF DLUEDJ EHOW RQO\ UHVWUDLQW DLUEDJ RQO\ UHVWUDLQW DQG
FRPELQHGEHOWDQGDLUEDJUHVWUDLQW6HH)LJE)RUHDFKORDGLQJW\SHGLIIHUHQWORDGLQJVHYHULWLHVZHUH
DSSOLHG WRJHQHUDWHGLIIHUHQW OHYHOVRI ULE IUDFWXUH IURP WKHDEVHQFHRI IUDFWXUHV WRQXPHURXV IUDFWXUHG
ULEV %DVHG RQ WKHVH VLPXODWLRQV EHQGLQJ ZDV LGHQWLILHG DV EHLQJ WKH PDLQ ORDGLQJ UHVXOWLQJ LQ ULE
IUDFWXUHDQGWZRLQMXU\FULWHULDUHSUHVHQWLQJWKLVSDWWHUQZHUHIRUPXODWHG7KHILUVWRQHLVWKH&RPELQHG
'HIOHFWLRQ'FGHILQHGDV

 /FG'&I'V'F u        
:KHUH
'V VWHUQDOGHIOHFWLRQ
G' GLIIHUHQWLDOGHIOHFWLRQ
/F FKDUDFWHULVWLFOHQJWKIRUWKHGLIIHUHQWLDOGHIOHFWLRQ
&I FRQWULEXWLRQIDFWRU

7KHVWHUQDOGHIOHFWLRQ'VWKH;FRPSRQHQWRIWKHPLGVWHUQXPGLVSODFHPHQWUHODWLYHWRWKHVSLQHLQ$3
GLUHFWLRQUHIOHFWVWKHDPSOLWXGHRIWKHV\PPHWULFSDUWRIWKHULEFDJHGHIOHFWLRQZKLOHG%HTXDOVKDOIRI
WKHGLIIHUHQFHEHWZHHQ ULJKWDQG OHIWGHIOHFWLRQVRI ORZHU ULEFDJHPHDVXUHGDW WKH MRLQWEHWZHHQ WKHWK
ULEVDQGWKHFDUWLODJHWKH;FRPSRQHQWVLQ$3GLUHFWLRQ7KHFKDUDFWHULVWLFOHQJWK/FVHUYHVWRDPSOLI\
WKHGLIIHUHQWLDWLRQHIIHFWRIWKHWHUP³G'±/F´EHWZHHQGLIIHUHQWW\SHVRIDV\PPHWULFORDGLQJV)LQDOO\
WKHFRQWULEXWLRQIDFWRU&ILVDFRHIILFLHQWWRZHLJKWFRQWULEXWLRQVRIWKHGLIIHUHQWLDOGHIOHFWLRQWRWKH'F
6LPXODWLRQVZLWKWKLVFULWHULRQVKRZHGWKDW/FVKRXOGEHDURXQGPPDQG&IDERXWWRJLYHWKHPRVW
FRQVLVWHQW UHVXOWV ZLWK UHVSHFW WR LQGHSHQGHQF\ WR WKH YDULRXV ORDGLQJ W\SHV 7KHVH YDOXHV QHHG WR EH
FRQILUPHGLQIXWXUHVWXGLHV)LJVKRZVLQMXU\FXUYHVDQGULVNFXUYHVFRUUHVSRQGLQJWRGLIIHUHQWORDGLQJ
W\SHVIRUDVWURQJHUVXEMHFWODUJHIDLOXUHVWUDLQULEV5HVXOWVDUHVKRZQIRUWKHFKHVWGHIOHFWLRQFULWHULRQ
D DQG WKH'F FULWHULRQ E ,W FDQ EH REVHUYHG WKDW WKH LQMXU\ FXUYHV EHFRPH LQGHSHQGHQW IURP WKH
ORDGLQJW\SHZKHQXVLQJWKH'FDQGULVNFXUYHVRI16)5!EHFRPHUHDVRQDEO\FORVHHVSHFLDOO\ZKHQ
RQO\VOHGWHVWVDUHFRQVLGHUHG,GHQWLFDOUHVXOWVZHUHIRXQGIRUZHDNHUVXEMHFWV7KLVUHVXOWHQFRXUDJHGWKH
7+25$;WHDPWRIXUWKHUH[SORUHWKH'FFULWHULRQLQIXWXUHH[SHULPHQWDOVWXGLHVZLWKKDUGZDUHGXPPLHV
6SHFLILFLQWUXPHQWDWLRQIRUWKH'FFULWHULRQZLOOEHLQFOXGHGLQWKHWKRUD[)RUWKLVSXUSRVHIRXU',5
75$&&VZLOOEHLPSOHPHQWHGPHDVXULQJUHODWLYHGLVSODFHPHQWVLQWKUHHGLUHFWLRQV

 
)LJD+8026WKPDOHKXPDQPRGHOE5LEFDJHGHIRUPDWLRQVKDSHXQGHUGLIIHUHQWORDGLQJW\SHVEDVHGRQWKH
+8026/$%VLPXODWLRQV)URPOHIWWRULJKWN1ORDGOLPLWHUDLUEDJN1ORDGOLPLWHURQO\DLUEDJRQO\
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)LJD,QMXU\FXUYHVWRSDQGULVNFXUYHVERWWRPRI1XPEHURI)UDFWXUHG5LEV!ZLWKVWHUQDOGHIOHFWLRQDVLQMXU\FULWHULRQ
E,QMXU\FXUYHVWRSDQGULVNFXUYHVRI1XPEHURI)UDFWXUHG5LEV!ZLWK'FDVLQMXU\FULWHULRQ,QERWKFDVHVSODVWLFVWUDLQ
IDLOXUHWKUHVKROGZDVIL[HGDWUHSUHVHQWLQJDVWURQJHUVXEMHFW
7KH VHFRQG FULWHULRQ FDOOHG 1XPEHU RI )UDFWXUHG 5LEV 1)5 LV D VWUDLQEDVHG FULWHULRQ ZKLFK
LQWULQVLFDOO\UHIOHFWVWKHLQMXU\OHYHORIULEV$ULELVFRQVLGHUHGWREHIUDFWXUHGDVVRRQDVWKHVWUDLQDWDQ\
ORFDWLRQLQWKHULEH[FHHGVDJLYHQWKUHVKROGYDOXH1)5LVWKHVXPRIDOOULEVLQZKLFKWKHVWUDLQH[FHHGHG
WKHWKUHVKROG7KLVWKUHVKROGYDOXHLVWREHREWDLQHGE\FRPSDULVRQEHWZHHQVLPXODWLRQPRGHOKDUGZDUH
GXPP\ DQG 30+6 WHVW VXEMHFWV $ SRVVLEOH DSSURDFK WR DSSO\ WKH 1)5 WR PHFKDQLFDO GXPPLHV ZDV
SURSRVHGE\6RQJHWDO+RZHYHUEDVHGHQWLUHO\RQQXPHULFDOVLPXODWLRQVVRIDUWKHILQGLQJVRI
WKLVVWXG\QHHGWREHHYDOXDWHGE\SK\VLFDOWHVWLQJ,QRUGHUWRHYDOXDWH WKH1)5FULWHULRQWKHGXPPLHV
XVHGLQWKH7+25$;SURMHFWZLOOEHHTXLSHGZLWKDQH[WHQVLYHQXPEHURIVWUDLQJDJHVRQDOWHUQDWHULEV
2WKHUELRPHFKDQLFDOUHVHDUFKLQ7+25$;
7KH SUHYLRXV SDUDJUDSKV SURYLGH D VKRUW RYHUYLHZ RI VRPH RI WKH NH\ DFWLYLWLHV LQ WKH 7+25$;
SURMHFW ZKLFK KDYH DOUHDG\ EHHQ UHSRUWHG $GGLWLRQDO DFWLYLWHV LQFOXGH YROXQHHU WHVWV WR VHW IXUWKHU
UHTXLUHPHQWVIRUWKHVKRXOGHUUHVSRQVHDQG30+6WHVWLQJRQIXOOVXEMHFWVDVZHOODVLVRODWHGWKRUD[DQG
ULEFDJHVSHFLPHQV7KLVODWWHUDFWLYLW\LVDQDWWHPSWWRYHULI\WKHK\SRWKHVLVPDGHE\.HQWHWDOE
UHODWHG WR LQIOXHQFHRI DJHRQ WKH WKRUD[ UHVSRQVH DQG WKH GHYHORSPHQW RI LQMXU\ ULVN FXUYHV LQFOXGLQJ
WDNLQJ LQWRDFFRXQWDVSHFWVRIXVHUGLYHUVLWLHV7KHVHDFWLYLWLHVZHUHODUJHO\LQSURJUHVVZKHQSUHSDULQJ
WKLVSDSHUDQGZLOOEHUHSRUWHGDWDODWHUVWDJH$VDQH[DPSOH)LJVKRZVD WHVWVHWXSGHYHORSHGIRU
30+6 WHVWLQJ7KH H[SHULPHQWV LQFOXGH VSHFLDO GHYHORSHGPDUNHUV IRU DGYDQFHG' ULEGLVSODFHPHQW
PHDVXUHPHQWVUHVXOWVRIZKLFKDUHXVHGDOVRWRYDOLGDWHKXPDQERG\PRGHOV




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
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
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 

&DPQ
&DPQ
&DPQ
&DPQ
/RDGLQJ
GLUHFWLRQ
6SLQH
IL[WXUH
0DUNHU
WULSOHWV
7KRUD[ 
&DPQ
&DPQ
&DPQ
&DPQ

)LJ6FKHPDWLFYLHZRI30+6WHVWVHWXSXVLQJKLJKVSHHGGLJLWDOFDPHUDVDQGDQLQVWUXPHQWHGULEFDJHWRPRQLWRUULE
GLVSODFHPHQWVDQGGHIRUPDWLRQV
)XWXUHDFWLYLWLHV
%DVHGRQWKHILQGLQJVRIWKHDFFLGHQWVXUYH\VDQGWKHELRPHFKDQLFDOZRUNGRQHVRIDUDGHPRQVWUDWRU
GXPP\ LV EHLQJ GHVLJQHG 7KUHH SURWRW\SHV ZLOO EH SURGXFHG IRU H[WHQVLYH HYDOXDWLRQ WHVWLQJ 7KH
H[SHULPHQWDOSURJUDPZLOOLQFOXGHUHSURGXFWLRQVRIWKHELRPHFKDQLFDOWHVWVDVZHOODVERG\LQZKLWHWHVWV
ZLWKYDULRXVUHVWUDLQWV\VWHPVLQDVOHGHQYLURQPHQW7KLVDOORZVYDOLGDWLRQRIWKHGHPRQVWUDWRUDQGWKH
SURSRVHGDVVHVVPHQWFULWHULDIRUWKHLUVHQVLWLYLW\WRPRGHUQUHVWUDLQWV\VWHPV7KHLQWHQWLRQLVWRH[FKDQJH
WHVWLQJH[SHULHQFHZLWKRWKHUUHJLRQVOLNHWKH86LQRUGHUWRFROODWHDFRPSUHKHQVLYHVHWRILQIRUPDWLRQRQ
WKHGXPP\SHUIRUPDQFH,QDGGLWLRQLQMXU\ULVNFXUYHVZLOOEHFRQVWUXFWHGIRUWKHGXPP\&XUYHVZLOOEH
JHQHUDWHGZLWKUHVSHFWWRGLIIHUHQWXVHUV,QSDUWLFXODUWKLVLQYROYHVWKHDJHHIIHFWIRXQGWREHSUHGRPLQDQW
LQWKHDFFLGHQWVWXGLHVWUDQVIHUIURPOXQJLQMXULHVDW\RXQJHUDJHWRERQHIUDFWXUHVDWROGHUDJHV
&RQFOXVLRQV
7+25$;LVDFROODERUDWLYHPHGLXPVFDOHSURMHFWXQGHUWKH6HYHQWK)UDPHZRUN7KHPH7UDQVSRUW
7KHJHQHUDOREMHFWLYHVRI7+25$;DUHWRGHYHORSUHTXLUHGXQGHUVWDQGLQJLQWKRUDFLFLQMXU\PHFKDQLVPV
DQGWRLPSOHPHQWWKLVLQWRQXPHULFDODQGH[SHULPHQWDOWRROVWKDWZLOOHQDEOHWKHGHVLJQDQGHYDOXDWLRQRI
DGYDQFHGYHKLFOHUHVWUDLQWV\VWHPVWKDWRIIHURSWLPDOSURWHFWLRQIRUDZLGHYDULHW\RIFDURFFXSDQWV7KH
SURMHFW VWDUWHG )HEUXDU\ VW  DQG ZLOO ODVW IRU  PRQWKV WR DOORZ IRU DGHTXDWH LQWHUDFWLRQ ZLWK
LQWHUQDWLRQDOJURXSVOLNH*563

'XULQJ WKH ILUVWSHULRGDFFLGHQWVWXGLHVZHUHFRPSOHWHG LQFORVHFRRSHUDWLRQZLWK WKH&29(5&6$
6XUYH\¶V LQWR UHDOZRUOGDFFLGHQWVSURYLGHGGHWDLOHG LQIRUPDWLRQRQ WKH W\SHDQGVHYHULW\RI LQMXULHV LQ
UHODWLRQWRLPSDFWW\SHVHYHULW\RYHUODSLQWUXVLRQUHVWUDLQWW\SHDLUEDJGHSOR\PHQWORDGOLPLWHUSUH
WHQVLRQHUDQGRFFXSDQWFKDUDFWHULVWLFV DJHVL]HVH[ ,WZDVFRQFOXGHG WKDW ULE IUDFWXUHVDUH WKHPRVW
LPSRUWDQWVRXUFHRILQMXULHVIROORZHGE\OXQJLQMXULHV7KHVHWZRW\SHVRILQMXU\VKRXOGEHFRQVLGHUHGLQ
WKH 7+25$; SURMHFW0RUHRYHU LW ZDV IRXQG WKDW ROGHU RFFXSDQWV KDYH D VXEVWDQWLDOO\ KLJKHU ULVN RI
VXVWDLQLQJ D WRUVR LQMXU\ WKDQ \RXQJHU RFFXSDQWV ZLWK D SDUWLFXODU VXVFHSWLELOLW\ WR ULE IUDFWXUHV ZKHQ
FRPSDUHG ZLWK \RXQJHU RFFXSDQWV 7KH \RXQJHU RFFXSDQWV ZHUH PRUH OLNHO\ WR VXIIHU D OXQJ LQMXU\
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ZLWKRXW VHULRXV ULE IUDFWXUHV WKDQZHUH WKHROGHURFFXSDQWV)LQDOO\ WKHHIIHFWLYHQHVVRI ORDG OLPLWHUV LQ
VHDWEHOWVZDVVKRZQLQWKHUHGXFWLRQRIWRUVRLQMXU\VHYHULW\

,Q DGGLWLRQ WR WKH DFFLGHQW VXUYH\V ELRPHFKDQLFDO VWXGLHV KDYH VWDUWHG 'XULQJ WKH ILUVW SDUW RI WKH
SURMHFWDVHWRIELRPHFKDQLFDOUHTXLUHPHQWVIRUDGHPRQVWUDWRUGXPP\ZHUHGHILQHG$QH[WHQVLYHVHWRI
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